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ABSTRACT 

The usefulness of cost-benefit analysis in 
evaluating programs to reduce illiteracy is considered, and the 
advantages and limitations of this approach are illustrated by citing 
results from studies concerning the returns to investment in 
education. The discussion of cost-benefit analysis is based primarily 
on the assumption that the value of consumption in the society, given 
a certain distribution of income, is the goal of society. Other goals 
that society might wish to iiiplemt^nt through government literacy 
prograius are: (1) to redistribute Income among cect^*ln racial groups, 
certain age groups, or regional areas; (2) to stimulate economic 
growth and guarantee a self-sufficient economy; and (3) *to help 
correct its balance of payments problems. Methods of ioplementing 
these side goals are dlscusseJ. Rates of return to literacy and 
primary education are Illustrated by results of studies conducted in 
Indl!), Latin Americi, and the United States. Cost-beneClt analysis in 
adult literacy programs provides the decision maker with a useful 
tool with which to make more ration*! choices in the allocation of 
funds to education. (OB) 
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IntroducMon 



This oaper jshould not be considered as a complete critique of cost-benefit 
analysis in general or as a complete review of the literature on returns to 
jjivestcDents in e^ducation. Instead, the purpose is to consider the usefulness 
of cost-benefit analysis in evaluating programmes to njduce Illiteracy, and to 
illustrate the advantages and limitations of this apprcvach by citing resulta 
from studies c concerning the returns to Investment in education. 

Public policy-makers at various levels are faced with decisions concerning 
the amount of resources that they should devote to different educational pro- 
grammes. Since almost all programmes that the policy-maker might consider are 
likely to generate some social benefits, and since resourees are liinited, the 
policy-maker must decide which programfoes contribute the most oenefits to society 
for the scarce resourcda used. The r3le of coat-benefit analysis is to aid in 
this necessary matter of choice. Of course, without a complete specification of 
the social welfare function for the society, it Is not probable that one will 
discover a unique ordering of Investment priorities. traditional approach 

to this pivjblero by economists has been to attempt to simulate a perfectly com- 
petitive situation In determining public investment priorities. While it is 
true that under rather strict assumptions, a competitive economy will allow the 
detorrolnation of an optimal set of private irivestment priorities, there is no 
to believe that society should use market criteria for allocating re- 
sojrces or that the market can bo simulated by the public decislm-maker. A 
perfectly competitive market, given all the necessary qualifications, will 
allocate resources so as to maximize the value of consumption tor a given dis- 
tribution of income. But society may be interested in using public investmenta 
to redistribute Incorw among groups or legions, to stljTulate economic growth, or 
to guai'antee economic independence. In this ease, the market solution may no 
longer be satisfactory. 

)[3efore urKiertaklng a diagnosis of the defeots of cost-benefit analysis, 
find possible reroedlea for these defects, let us coneluor the practical value of 
tl» analysis for those Interested In evaluating adult literacy progi'amnes; the 
development functionary, educationalists, bankers, econcmlstf, general polioy- 
inakers, aM this people of the country in general. Ascumlng tliat the appropriate 
market Infonnation is available, or soma proxy for market values can be had, the 
analyat can, to a limited extent, show the value of the programme in contributing 
to the net consumption value for the entire population. In addition, it is also 
often possible to show who the beneficiaries will be under current institutional 
aiTangements and who will pay the costs'*'. In general, the analysis will pro- 
vide a ntUDber of costs and benefits that ai'o quantifiable, and others that will 
tie listed as mere pluses and minuses or rather crude guesses as to the magnitude 
Ox ithe offset. 

The above Informaticfi, when presented In a rather detailed manner, will 
often uncover costa or benefits that would not hate been considered In a less 
rigorous approach. Often the progreince wAxld not be Justified merely cn thv 
basis of the quantifiable benefits, atd the declrlcn -maker naist be satisfied - 
and more importantly he may have to satisfy others - Uwit the rcn-quantlfiablo 



(1 } Seei 13» and >6. 
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benefits aro great enough to Justify the progranune(0, The Incidence of the cost 
and benefits of a programtce are often different from what one would anticipate, 

A clear statenent of who gains and who loses faoilitates the democratic process 
in that it encourages decision-makers to defend any possible cliange in the dis- 
tribution of income attributable to a public project or to indicate the type of 
lump-sum taxes that will allow injured parties to be reimbursed* The electorate 
then arc likely to be mor^ fully informed when decisions are tnade after cai'eful 
consideration, and ^hen the advantages and disadvantages of pix>grammes have been 
quantified. 

After cost-benefit ratio >, rates of return, or o.her investment criterion 
has b^en determined, the economists, the planner, etc*, may wish to select pro- 
jects that rank rather low according to this criterion in order to facilitate 
ecwiomlo growth or a reilotributlon of Income. If so, they must justify their 
actions, and, as Burtw^ Welsbrod has suggested, (j6) they might provide Irifor- 
matlon concerning the appropriate shadow prices {the rates at which one good Is 
traded :c'or another) between benefiti^ for different groups or between current 
consumption benefits and economic growth. 

For th.: educat<r, the cost-benefit analysis In literacy programmes vill 
stimulate research conceniing the production function involved. That 1st how 
are inputs In the educational process related to outputs? How, In particular, 
are they related to marketable outputs now and in the future? 

Without ax>y doubt, then, careful Cost-benefit analysis, for all its defects, 
is likely to leaJ to better deolsims than would be possible ort the basis of a 
more casual lns‘.>eotlon of projects. Oost-beneflt analysis is nothing wore than 
a systoma'&ic wry of considering altematlvis, and It contains all tive advontagea 
ttel are usvialiy related to orderly methods. We can now turn to the tiore opeolfio 
task of dlsouising the costs and benefits of adult literacy prograr.Tnos, While a 
j discussion of the limitaticuf^s of narket prices and a discussion of the theore- 

tical and eirpirical problems associated with implementing goals other than those 
that maxim] the value of oonsunptlon will be discussed In a later section, we 
r will now bj ooncemeA with measuring costs and benefits under the assumfitlon 

j that It I'i the value of oonsiauptlon that is to be maximized for a given dlotri- 

i butlon of income. For tl» moment, we assume that there are eitljor no redlstri- 

! butiona) effects associated with adult iitsracy pix>gramiDe6 or that they will be 

\ coireoted through Irntp-su'c taxes and subsidies. In addition, we will ignore the 

I question of other goals, such as economic self sufficiency. 

! • . 

1 its assooiatexi with adult literacy 

Given our gcels, the benefits of adult literacy that we wish to ireasure 
a>e clear. To the extent that benefits are final consumer benefits* we wish to 
reasure the total value as refleo^ad by market sales plun the ccnsuiner surplus. 
That is, wo wish to measure the willingness to pay for the project’s services, 

To the extent that benefits from ad jlt literacy are intenreulato services to be 
usod In the production process, we use the market price of the services as their 
Contribution to the value of oonsumpticn. 

Perhaps the first benefit from adult literacy that comes to mind Is the in- 
creased product. vity that can be attributed to a worker’s ability to read and 
write. This particular benefit is likely to lend itself to quantification, and 



Q {1) a’JCi 14 and 35. 
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the value that we would like to discover Is the increase in a worker's wage 
attrlbuta'ple to his beljig able to i*ead ard write* This, of course i assunves 
that the increase in the wage measures the increase In the value added to the 
consumption of t!'e society# Even assuming a competitive market i etnd a programme 
that is not so large as to change wagec and prices in the system, there will be 
troublesome measuremf.nt problems. The major measurement problem will arise 
because those obtaining primary education of this nature may have other attri- 
butes that differentiate them from illiterates, and it may be these other attri- 
butes that are responsible for the Increased earning ability and not the ability 
to read and write and, perhaps, do simple arithmetic. Several researchers have 
attempted to separate the retumB to education from the returns to "natural 
ability", home environment, etc. , and, while much work needs to be done In this 
area, 1( appears that it is possible and desirable to control for other attri- 
butes of the individual when estimating the Increased earnings derived fram his 
education'^ ). 

Of course, some of the Increased productivity associated with literacy may 
not be channelled through the market, and a value may have to be imputed for 
this increase in productivity# For example, a woiran caring for children and 
working in the home is likely to be more productive if she is literate, but, 
since she is not paid for her services, we have no market value for this benefit# 
In a later section, we discuss in more detail the use of shadow prices, bi't 
hero it is sufficient to indicate that nuu*ket prices for similar services can 
be used to value the services of the mother and housewife. Burtai Welsbro^i, 
for example* (J3, pp# 114-119) used this technique to determine the value of a 
VfOman*8 household production. His estimates were used to determine the value 
of caving a life, but the technique might be readily borrowea for estimating 
the value of educating a housewife# 

Another benefit associated with literate parents is the ability they gain 
in educating their children# There seems little doubt that the part of the 
return fi'ora a child’s education can be attributed to early investments of tltne 
arid energy made In the home# William Swift and Norton Weisbrod have attempted 
to make estimates of the Interg nerational benefits from education (J2, pp# 643- 
649), but their estimates should be taken as an illustration of estimating the 
magnitude of such benefits and not as precise calculations. 

As economies develop, fewer of the increases in productivity asFOOlated 
with literacy are likely to escape the price calculus of the market in some 
form. However, in the early stages of economic development a large number of 
the benefits are not likely tD be given market values. The increase in agri- 
cultural productivity possible through scientific farming may be, at least, 
partly attributable to the literacy of the rural population!^ )# To the extent 
that large amounts of crops are traded in barter or consumed by the farm family, 
they will not be given a market value. Imputed prices or shadow prices, then, 
are likely to be both more iinportant in underdeveloped countries and more dif • 
ficult to estimate* 

Even wnen we are only considering the private benefits from literacy, we 
DTUst be careful, as Welsbrod suggests (3^# PP* 1^8-143), not to ignore the value 
of future opticus that are available to literate individuals, Pre example, it 
is possible for literate individuals to continue their education, either through 
schooling or by w-the^Job training, In this case, the benefits from all 



See! 2, pp, 79-90*, 15, 19* 
See: 38, 
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the education should be compared with all the costs i as suggested by Prest and 
Turvey (27, pp. 726). Nevertheless, the option benefits should not be Ignored, 
and, from the evidence given In Jacob Mincer’s work, (25, pp. 50-79) the value 
of on-the-Job training may increase substantially with Increases In education. 
While Mincer’s work was done for the United States, It would be Interesting to 
know what typo of relationship exlstri between formal education and on-the-Job 
training in less developed countries. 

Before turning to the qucstlai of tJ-Kj benefits from literacy to others in 
society besides the individual being cd> cated and his family, we should indicate 
that literacy is likely to have a great v/. 'ue to tho individual as a ccxisuTuer’s 
good* Thtil is, an individual would bo willing to buy education even if it did 
not Increase his productivity. To t}» extent that we Ignore the consumpticxi 
benefits of educatloi> and dwell on the aocnomlo rotum to Investments in edu- 
cation, we overestimate tho cost of the in/estment. 



External benefits (the benefits to others In society In addition to the 
benefits acoi*ulng to the individual from his literacy) are tho reason many 
economists would advocate public provision of education. These external benefits 
are probably the most important benefltn from adult literacy prograjuaas, al- 
though the most difficult to evaluate. There are certain typos of extoirial 
benefits that are derived from large numbers of people being literate. For 
example, the cost of collecting taxes to support govomioent services may be 
lower for a largely literate populatlon(1 ). Along tliese sanie lines, some of the 
benefits associated with literacy nay exhibit acme of the attributes of public 
goods. In this case, it will be impossible to determine the individual’s wiling* 
ness to pay for the benefits since by the nature of the goods he cannot be ex- 
cluded from the benefits if he can reed (2), Certain types of written informt.- 
tion would fall into this oategcry. 

External benefits associated with literacy will preclude the efficient 
allocation of resources in this area if a oompotitive market is i*elied upon for 
allocating resources. The explanation for this is fairly obvious. The a'^loca- 
r tive efficiency of a market ooonoony is based on the assumption that individuals 

1 only consider their own satisfaction when consuming goods. Therefore, we caiuiot 

I hope for individual utility maximisation to be consistent with social utility 

\ maximisation when goods or services consumed by one Individual affect the welfare 

j of others in ecxjlety. In general, then, a substantial part of primary education 

j is often provided by the State, aM, of course, this is why we need cost-benefit 

analysis to evaluate the pi\>vl8lon of the service. 

External effects that would be reflected in the educated individual’s wage 
under perfect competition are often mentioned as external benefits, (jU, p. J2). 
The moot obviexts example of such an extetrial effect is tho inoreasi in produc- 
tivity of fellow-workers due to t^je literacy of individual roen^rs of the worU 
force. There may be a number cf treasons for the increase in efficiency of fellow- 
workers attributable to a comrade’s ability to read and write. Workers, may have 
to spend less tloe in instruotinf ihy formerly 1111 cerate in simple machine 
operatior.8, in correcting his mistakes, etc. In addition, it may simply be im- 
possible to use certain production tecleiiquos when sotne members of the work 
force are illiterate. 



(O Seet iht pp, 25*‘26 
Seei 28 and 29* 
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Since these gains should be reflected In the namings of literate Indivl* 
dualsi they need not disrupt ideal markets* It be, of course, that imperfect 
capital markets prevent individuals from Ci\pturjj\g the benefits from general 
education, and, t>ierefore, education should be provided publicly. 

The pi*eceding discussion has shown clearly that benefits from literacy are 
rather parvasi'/e, and that the Individual, metnoers of his family, fellow-workers 
society In gene ral, and future generations benefit from an individual being 
liberate* In addltlc«i, it has been shown that, with a little Immaglnation, 
many of th^ benefits from literacy are s-easarable. This Is not to suggest that 
all the benefits from literacy have been considered. There are benefits In the 
form of tetter health and lower mortality rates to be gained by both society 
and the Indlvldu;^!. Lower mortality rates might statistically be related to 
literacy ard used with wage data to estimate expected gains from rer*uced mor- 
tality rates. Welbhrod^s work, EoonomiQ,<< of Public Health , would of fer useful 
clues for work In this area (33). At the other end of the continuum, "over 
populated” countries might consider decreases In the birth rate as a benefjLt 
from lltej'uoy programmes. Methods for proceeding in this vein are discussed by 
Bowerlw. In fact, the benefits from literacy range from the value of literacy 
in participatory democracy to the value of improved health and education for 
future generations. Indeed, ths nature of most of these benefits hf/,ve been 
suggested elsewhere (5» I3, ^ 0 , 35j 38 )^ in discussions of the general 

benefits of education. The above discussion, then, should be considered as an 
illustration of the nature of the benefits from adult literacy pro fleets, and 
meeins of measuring the benefits. 

The coat of adult litei-aoy programmes 

Assuming that it is the value of consumption for a given distribution of 
inooi.ie vr- wish to maximize for society, the concept of cost that should be used 
in evaluating programmes is conceptually clear: we wish to consider the con- 

sumption, cither present or future, forgone to gain the consumption benefits of 
a project. If the market is working properly, it will provide us with the 
informatioi; concerning the opportunity costs of many resources used in the pro- 
ject, In equl librium, the price of ariy Iriput used in the production process 
measures the cost of forgone consumption elsewhere in the economy. Therefore, 
we can use market prices, assuming well-beiMivlng competitive markets, to measure 
the cost of producing lltercoy for adult members of the population. 

The direct cost of producing adult literacy are touch like the costs of 
producing other types of education. These costs would include the value of 
teachers* servlees, the value of books, the vab»e of extra oonsumptlco nece&sary 
to attend the school, and the value of the capital e<iuipm 0 nt neoessiry to provide 
ti'is eduoatlont^' 

Most of these values can be determined by the cost of acquiring these In- 
p»;ts iP the market, There are certain opportunity costs, however, that may be 
overlooked because a market price is not paid for tlie sonrtce even tlwugh it 
has a market value. In an adult literacy prograsiDei the moat obvious input of 
this type is the tine that U>e adult must spend In the training programme. To 
the ext«t*t that this Is time that the individual would be working, the cost of 
using th.s time la the value of the production that he would produce during 
vhis title. Under our asBuc^ticn, the coat would be estimated by naililpl/ing hi a 
wage by the amount of time necessary to obtain the education, I# the time would 

(1 ) See? 2S and 29 * 

(2) 5;eei h, I3, >0, 
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be talcen from leisure activities, we must atterhpt to value that leisure time* 

In most cases, the most practical approach to this problem Is to measure the 
value of leisure time at the wage a worker could earn duriiig this time. This 
is also consistent with the competitive theory that would have the worker's wage 
measure the marginal rate of substitution between work and leisure. However, 
this may be an unacceptable assumption in some cases. For example, under cer* 
tain institutional arrangements j the worker may r^ot be able to substitute work 
for leisure oeyond some point 0 ), 

Perhaps one caution is in order. If there Is widespread unemployment in 
the ecGnop^y, It may be proper to value the illiterates time at 2 ero, but the 
teachers may still be a scarce resouixe that should not be valued at zero. 
Hierofore, unemployment in an economy Is not a sufficient coridltlon for valuing 
all human resourcec at a zero price. 

As with the benefits, v;e rni'st not Ignore costs Just because they are not 
given a market value, or because they are not paid tor, Again, using the ex- 
ample Ok the housewife^ we would wish to value the loss In household services 
and parental care tJiat takes place due to the time spent in the literacy pro- 
grams. Thlo ray be a ^iartlcularly difficult problem since it may be the quality 
of the household activity that is reduced In any case, as in the case of bene- 
fits, market values of household con,"lces of \ given quality and earnings 
inoi'easoa of children given good parental care may be ciude measures of the 
values we wish. This example, liowever, makes the concept of opportunity cost 
abundantly clear. It is merely the benefits given up to pursue an activity. 

The question of dctennlnlng the coat of an Irtput vaeiy also arise when re- 
sources aisj not being withdrawn from the aarket, but from other government em- 
ployment - perhaps even other educational activities. If we believe that the 
pidoeo the government pays for these goods and services represent oppoi’tunlty 
costs, then thero is no problem. But wo may have reason to believe that the 
pricing system within certain parts of the government is not efficient, or the 
government may have been given the resouroas. For example, there may be a 
number of volunteer workers involved in educational projects. In this case, 
we can substitute market prices tor similar types of work, or we might uso lir.ear 
programming techniques to determine the value of the inputs In other goverr[iK;nt 
uses. Recent experience would suggest v!iat the forrner method is most praotical, 
but progJ.'iunming and input-output techniques do offer some promise In this area (2). 

Earlier in this paper, it was suggested that education say have value as a 
consumption good, and, to the extent that part of the private ex^penOiture on 
education reflects this value, we overestimate costs if we count this as part 
of the itivosticent oost. Conversely, tl^ere may be real costs involved in getting 

people tc attend school even if they are not forced to endure any of the costs. 

It may simply be that the psychological cost, for example, of an adult attending 
c literacy clinic ia greater tnan the private benefit to him from this service. 

In this case, the social benefits associated with literacy may Justify paying 
%he individual to attend school. It may be that U'.e private benefits of literacy 
are great enough to induce individuals to take part in a programme, b<it they are 
not aware of tne benefits. Expenditures, then, may be necessary to pv'ovldo the 
needed information. These expenditures, of course, should be counted as part 
of the’ coat of the progitunne. 

For a discussion concerning the n*obleo of valuing time see (1). 

For a general discussion of linear programming techniques and the develop- 
iDent of shadow prices, see (0 above. An example of en attempt to use 

these techniques educational planning can be found in {l3), 

►h 
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The social rate o f dlsoount 

Our discussion so far h?.s neglected the crucial questicMi of the proper 
rate of trade or rate of substitution between present consuinrtion and future 
consumption# If the perfectly competitive market Is relied upon to allocate 
resources, the inarket rate of Interest is the proper discount rate for com- 
paring future values of ccxisumption with present values# Given the assumption 
of Enaximlzlng net consumptlcai values as suggested earlier, we simply discount 
future benefits and costs from a project and maximize the difference in their 
present value# Unfortunately, the iratter is not nearly that simple. Even if 
the market rate of interest was thought to represent the social rate of sub- 
stitution between present and future consuu.ptiOTi, there is not one market rate 
reflected in the private sector. Interest rates observed in the market reflect 
various types of risk factors that may not be appropriate for a literacy pro- 
ject. In addition, there may be all sorts of reasons why the private rate of 
discount would be different from the public rate of discount. 

Stephen Marglln in his book, Publlo Investment Criteria {21, pp. 
suggests that while the private market rate of Interest under perfect ca^peti- 
tlm may reflect the oalanoing between consameru* tiire preferences for con- 
sumption and the marginal productivity of capital, It will not reflect the 
appropriate social time preference for consumption. A major reason for this is 
that Individuals may colleotively exhibit diffev'ent tastes for present and 
future consumption patterns than they do privately. Marglin goes on to point 
out, however, that rhen other problems like unemployment and growth are intro- 
duced there in little hope that the market Interest rate is the proper guide 
to time preference for consumption. While Marglln develops the conceptual 
frame v/ork for determining th 3 proper discount rate uixSor various situations, 
there is little hope that this will be of aid In empirical cost-benefit work 
at this stage. 

Besides Mfirglln*s work, there have been a number of studies directly . 

cemed with t\» appropriated discount rate tc be used in cost-benefit analysisvU. 
It would seem, however, that '.he proper rate of discount depends on some funda*^ 
met^tal value Judgeiuents by 'he deolslon-r .irers# Unless one is certain, however, 
that his values have wide support in the population, It would appear that sen- 
sitivity analysis offers the best approach in thin area. Indeed^ Hirsch, 

( 1 o. 504->05), Weistred ( 55 ) and others have used this app.^ch In evaluating 
educational programmes. With this approach, several sets of discount rates are 
used to gain a pre^nt value of future costs and benofits. In many cases, the 
choice of a discount rate does not appear to make any difference in tlie final 
deterrinaticn of whether the project should bo undertaken. However, where the 
discount rate Is crucial In the final choice of a prograf’DS like fundamental 
education, the deoi 8 ion-^naker oust make a value Judgement concerning the proper 
discount rate, or some sort of consensus must ba reached through other methods. 

All of the prevl<Air discussion has tuggested that one discount rate tnlg)vt 
be used to discount all future benefits and costs. This is certainly not the 
case. However, most empirical studies use one discount rate for tne entire 
aireara of costs and benefits freo a programne. While several raUs are used 
for the whole stream of costs and benefits, multiple rates are not used at the 
same time. This proceduM is adopted merely to keep an already difficult area 
of analysis from becoming unmanageable. 



[1) For two major examples, see (10, p. 99iSnd 11). 
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Throughout this p^per■ wo have suggested that It Is t.he difference between 
the present value of all costs and b*3neflts assooiated with a public project 
like primary education which should be maximized# With this criteria, and a 
rate of discount, one can di ermine which pix)jects contributed the most to the 
value of consumption and which projects should be expanded. The biggest problem 
with this criteria is selecting the discount rate# However, thei’e aie other 
criteria that have been used and in some casej they will pro\*idc t)ie sarre order- 
ing of projects that would be possible by cenparing the difference between the 
present value of costs and benefits. 

One criterion often used in cost-benefit analysis is the Internal rato of 
return. The Internal rate of return is that discount rate that \,ould yield a 
zero present value if all future benefits minus costs were dlscc.^nted by this 
rate# The basic Idea is that the project is v^orth while if tho internal rate 
of return 1b greater than the social rate of dis,;ount end that px’ojocts mi.ght 
be given priority acooi'dlng to the rank of tho internal rate of rcturr under 
certain condltlors# Ihere avo several dlfi^’lcultles with this particular 
criterion. First, tjiere may not be a uni<iue Intemel rate ui rotum, That is., 
it Is possible that more than one interest rate wot' Id reduce the present value 
of the net returns from an Investment to zero. Secondly » we do not avoid the 
pioblem of determiijing a social rate of disoourt* In fart, if progracime benefits 
are of different durations, the ranking of the pro^?ranne .iccor\5lrig to tho in- 
ternal rate of return may be '♦ifferent than the i^ig nf vhe present value of 
I'eneflts minus costs at a gl. m rate 'f dlecount^*^. Thirdly, there is the im- 
plicit assumption Ir* ranking prograwnes by their intemnl rate of I'etum that 
net benefits can be reinvested at the internal rate. While tK&se are tl>d major 
problems with the concept, a coriplete discussion of this criterion can be found 
jn Hirshleifer^s work m investment criteria, (17)# 

V’ith all of the above qualifications, however, the Intemal rate of return 
ic a useful tool in S'jmmarizlng the relative vkluet of different programrwj* In 
many of the cases Involving educational investroents, both the pmsent value 
criterion and the Internal rate of return criterion will give the same ranking 
for ail relevant discount rates# Also, it Is often the ease that multiple solu* 
lions for the internal rate of return will contain eorae solutions that hav^ no 
economic meaning* example, Kanoch, in his analysis of eamlngs and schooling 

discarded irrelevant solutions such as negative rates of return (12, p« >21 }• 

Since tho internal-rate -of -re turn ranking of projects and the pi'eeent-velue 
ranking are often the same, the Intended rate of return of projects is often 
found in the literate*^ (>, 7» ‘2, 1>, and 26)# It has the ad;antage being 
easy to osloulate and easy to present in tables* It has the disadvantage of not 
giving the reader any Idea o/ the magnitude of the stijTis involved. Most of the 
debate centering around the internal-rate -of -rotuxn criterion versus the pivaent- 
value orlterJoo need not ceneem the cost-benefit analyst because both values 
ca*' be computed, given the appropriate benefit and coat data. 

Another criterion that is sometimes fovtid in oost-beuefit analysis la the 
recoupnont period# In this case, projects are ranked according to how long it 
will take to recover the originel Investinent* In many cases, this will give 
different rankings than the present valtae of net benefits, and it would seem to 



O 1) For an example of the pheromenen, sea Bla^jg's work, (>, p*- >^5)# 
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have little to recommend lt.(0 In general then, projects should be selected on 
the basle of the <31ffex^nce of the present value of eM oenefjts mlnuJ the present 
value of all costs, or on the basis of equivalent criteria.'^) 

Biases in i xket prices 

The discussion to this point has assumed competitive markets and prices 
flectin'i marginal rates of substitution and opportunity costs. An obvious situa- 
tion where prices would not reflect opportunity costs is in the case of monopoly 
In the product market. In this case, the market return to an input will be below 
the ftiarglnal social value of that input, and if the government withdraws this input 
from the private market, the return to the input would understate tJ* ir cost of using 
that input in the public seotor. The exact opposite case would prevail if an input 
In the private sector were receiving a subsidy. Arnold Harberger, for example, 
in his study of returns to human capital end physical capital in India (14. pp. 15- 
17) had to make an adjustment for subsidies In the labour market. 

Another such bias will exist if the markets are competitive, but the amount 
of rescurces used by the government programme are great enou^ to change the equi- 
librium price. In this case, using the input price prevailing before the govem- 
oent programme to value the inputs used will u^erestimate t)ie total social cost 
of those resources, and using the input price after the pregremnae to value the 
inputs will lead to an overestimate of the social cost of these resources. What 
we desire, to measure the total social cost of using these resources, is the >raa 
under the value of the marginal product curve over the quantity cl resources with- 
drawn. Figure 1 may help to convey the nature of this problem. Wq la the 
price paid to a factor before some of that factor is withdrawn from the market 
for government \iae, and If is the price of the factor after some of the factor 
(QXq - QXf ) in withdrawn, then, the are^ aoxoX^ measures the sool/J cost of using 
QXq - Ox^ resources in the public sector. It can be readily seen that the area 
adXoX^ overestimates this loss and the area hoXoX) ttnd^restlmates this lose. Of 
course, the smaller the amount of resources wlti^awn, tlie smaller the bias. One 
might, of course, use some average price to value the resouix^es, and, ther by, 
approximate the tme loss.'') 

As vas mentioned earlier, tuveraployment in the economy will often lead to 
biased cost estimates of the time of the trainee and the value of the time of the 
instructors* In addition, benefits tiKxtx progranroes such as those that eliminate 
illiteracy will be overstated if posctble fvtture unemployment is not taken into 
account. This is often taken into account by assumlrg some “natural" rate of 
unemployment In calculating future wage benefits from a programme. Without going 
into a complete discussion of the theory of unemployment , is oloar that the 
type of adjustment needed will depend on the particular theory of unerpployment 
that might best describe a pcirticular situation. 

On the benefit side, it is obvious that the prices paid for a service plus 
the censuroer surplus would te a Lilsleadlrg guide to the social value of a final 
consumer good if there were external benefits associated with U» consumption of 

(iT^or an excellent discussion of this decision rule end vai’lous other decision 
rules, sea (^, ppi 109)* Fbr a lees rigorous discussion of ©one comon 
errors in project evaluation, see (2>, pp. 1J9-140>. 

?br a discussion of equivalent criterls seat «)7, PP* 70}^7(A» 
pRipFor a more detailed and rigorous di8Cus''lon of this problem, see (>1). 
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the goori. Of course, we will also xinderestlnaate the coat of a resource by valuing 
it at Its market price If there are external costs associated with Its production 
or use. For example | the cost of al;^ pollution does not get reflected in the price 
of steel. Ke shall now turn to a discussion of the means of Irapwtlng vcduos to 
Inputs and outputs of a pro^j’^amme when market prices are thought to be biased or 
do not exist. 

Shadow Plaices 

Much of the discussion In this section relates to the earlier work concerning 
shadow prices in oost-teneflta analyaln by Roland McKean (S4)« Siiadow prices, as 
was suggested earlier, are not^ilng more than Imputed rates of exchange to be used 
in cost'bencflt analysis when inarket values do not exist or aro biased^ One method 
of determining shadow prices was discussed in some of the earlier examples. Ihls 
l3 the method of using market prices for a sen/loe provided In the private sector 
to determine the market value of a service provided publicly. For example, the 
value fo the consuiser of literacy might be approximated by the price people pay 
to obtain tJiis sez*vlci> on a private basis. In this case, of course , the shadow 
price is inappropriate because it does not include the value of external effects. 

In literacy prograrrirxss, like ether programmes, one might be tempted to Irnsnate 
shadow prices from similar programmes in other oountriea* Vhlle such a procedure 
might be useful as a crude guess, marginal rat^s of substitution are likely to be 
vastly different among countries for a whole host of reasons. 

/Another method of deriving shadow prices relies on Imputing the appropriate 
trade-off between progrannes as reflected in government deoisiona oonorming these 
programmes. Weiabrod'e attempt to ncasuz^ the marginal rate of substitution between 
programmes offering different Income distribution effects would be a case In point 
( 56 ). 

The obvious difficulty here is that we are trying to deduce one or a few sets 
of marclnal rates of substitution implicit in the decision-makers decisions when 
th?sa may only represent a few of the actual trades involved. In fact, the lates 
of exc>\ange that we determine might not even have occurred to the decision-maker* 

In addition, of course, all this assumes that the government decision-maker reflects 
the app.*opriata sooial welfare function of the society. 

^e lli'.ear progranning tectinique mentioned earlier has so(oe of the same limita- 
tions as mentioned above. If we are able to specify the objective function to be 
maximized, we can gain shadow prices from the dual of a linear programme. For 
example my paper, (tS), I was able to derive the shadow prices of drop-cuts and 
school-teachers in a publio school syslea. However, even in a developed eoorv^my 
with an abindarvoe of diti and t'fohnioal information available, we are not able to 
ape- if y the constraints or the objective function well enough to suggest that thebs 
teohnioues can be used in making* policy deoistona. Nevertheless, we should hope 
that we will improve our ability to make estimates >f all the above types. 

We can also obtain shadow prices by fd Justify market prices for biases, future 
changes In demand and supply, ttemed effects, otc. In man^* cases the difficulty 
is that the adjustment is sc arbitrary and otAJde t it it la riot clear that it Im- 
proves oiir ability to make a rational choice. However, tdien appxx^priate adjustments 
ax^ easily t&ado and clear to the analyst, they should be undertaken. 
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None of the above cautions should bo taken to Ijr.ply that we should not attempt 
Xo establish appropriate shadow p-rlces In cost -benefit enalyols. The major point 
is that we should be aware of the limitations of these procedures and we should 
consider the cost of Imputing values to be used In cost-benefit analysis against 
the value to be derived In the nature of better public decisions, A well-taken 
point that McKean has trjade (24) is that the market provides a great deal of 
information at a very low price, and we might be willing to accept minor blase z 
in these values rather than undertaking expensive adjustments that have only 
marginal value. However, one should not ignore the value of developing procedures 
that can be used in other cost-benefit studies. 

Other objectives 



The previous diccusslon of cost-benefit analysis in this paper has been based 
on the assumption that the value of consumption in the society, given a certain 
distributloTi of Income, is the goal of Bocletj', Of course, there may be a number 
of other goals that society might wish to implement through government projec^.8 
like literacy clinics. While some of these were allv^ded to earlier, they warrant 
a more detailed diccussicHi. Society may wish to use a government prcgrajnme to 
help redistribute lncr«e among certain racial groups, certain age groups, or 
regional areas. Or, it may wish to use a pr'ogramme to stimulate economic growth 
and guarantee a self-sufficient economy. Tt may even introduce e programme to 
help correct its balance of payments prohle'^s* In all these cases there is 
nothing incorrect about introducing these othei- values. Nor is it necessary that 
projects be less effloler^t than other means of meeting some of these joals. For 
example, literacy programmes may be a much nw.re efficient means of redistributing 
income, given cei^ln political constraints, than a programme of taxes and sub- 
sidies. 

Marglln (21) has suggested at least* three equivalent means of implraentlng 
these other goals. Of course, if the diclsiwi-roaker can tpeolly the social*' 
welfare, function and the technical-transformation function of prodaclng various 
desired results, we simply determine tliat mix of programmes tliat wl31 equalize 
the marginal rate of transfomatlon in social welfare with the marginal rate of 
transformation in prodactlon of the various goals. While it is Xxxte that the 
other methods of determining trades between various goals ameunt to reflecting 
a social welfare function, they offei' a more practl^.al approach to discovering 
the function than does the option of jpeolfylng tlie welfare function from the 
start. 



Itie second method of Implementing side goals, for instaneo, the reglcr.al 
distribution of income, l9 through the use of constraints. For example, we 
night take as our goal the roaxlralzation of net- o on sumption benefits associated 
with literacy programes, subject to the constraint that tt ^ many progranwss must 
be developed in a certain region of the cooutry. Such caistraitiws are often 
used in the de^/elopment of goverriraent programmes, and there lo no objection to 
them if the decision-maker is clear as to what goals he is trying to maxlrctze 
and if he is using the constraints efficiently. He is being inefficient, if he ^ 
could provide the desired regional redistrlbuti<x^ and sclll have more ccnsumptl^ 
benefits from literacy progra/rrea, everything else reiuaining the same. The 
difficulty with this approach, as vrell as the others, is that the decision- maker 
must be able to consider all c/ther possible means besides the use of literacy 
pTf^raisnes of obtaining hlD goals. This is clearly not practical. Hewever, the 
^ ‘slon-maker might suboptlirilze in each project area and then revise his con- 
gj^^lnts In different areas is he discovers the advar'tagea of various means of 

1 
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gaining the desired goals. Of cours^j, all of this Ignores the irr.porlant matter 
of the means of determining vhat the goals of soDioty should be^ It also reminds 
us again of tho etraount of information that the carket provides when the goal is to 
maximizo consumption value for a given distribution of income.' 

The third inethed of deterriinlng the proper programme rolx^, when there are side 
goals like the regional redistribution of Income, Is to specify the proper rate of 
exchange between costs and benefits among regions. In this case, we lave the 
proper weights to be attached to various costs and benefits, and we can roaxirolze 
net consumption value usl.ig these weights as Prices. It was exactly these weights 
that Weisbrod was atteiuptlng to discover In his paper on Income redistribution 
and cost-benefit analysis, {j6). The current limits to this approach have already 
been discussed in the section ccxicemlng shadow prices. As we Indicated, there 
is little hope that cuch values can be discovered and used at this stage of 
developoaent of the science. 

Since all of the previous methods discussed hold little promise of being 
implemented in current cost-benefit wi rk, it would appear that sensitivity analysis 
might again play a practical rSle. We might give dlfferejit weights to the distri- 
butional value of certain benefits and see if that changes the decision to urKi3r- 
iake a project or not. lo may be that even giving rather siibstaritial weight to 
certain distributional effects will not change the priority ordering of the 
projects under consideration. Whex*e changes In these weights do make a difference, 
the decision-maker must choose am<»ig the varlcus welg^its. 

Timing of inver*.ment3 

Evaluation of adult literacy progrannes should concern Itself with a problem 
t!^t is socuetioes overlooked in discussions of investments in edication; the 
timing of the piroject. Hca/ever, it should be stated. In all fairness, that this 
problem lias not been ignored by econocalsts in general. (0 The point is that 
although an investment in literacy does not pay at some particular point in an 
Individual’s life or at some particular date in a country’s eccsnomlo development 
does not mean that it will not be a worth while Investment at a later date. For 
example* adult literacy may have a rather low return for the first few decades 
while the economy Is developing In other areas. However, after that development, 
It nay be that the rotuma to adult literacy are rather high. When the benefits 
of a protyamroe have the charaoterlstlo of belr^f low ij» the immediate future, but 
high later, assuming a constant cost, the present value of net benefits criteria 
nay lead to the rejection of the project at an early date a^Kl acceptance later. 

While this caution may be most relevant to countries w^th leas developed 
economies, it is also inportaait in more developed eoonomiesi For example, it 
may be more efficient to retrain work*>rB later in their work oajcer than to 
attempt to prevent their dropping out of school • la fact. Burton Wel^xNx’ remin- 
ded the author tliat we encourage individuals lo drop cut of school by providing 
ret;^inlng options at a later date. It may bo, then, that adalt literacy pro- 
grammes TAV have the unintended side effect of enco*:raglng young people not to 
attend school since tliey now will have the option of galnJU^g this training later. 




21, PP. 74-79 
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Rates of return to literacy and primary education 

While there has been no work, to the author’s knowledge, concerning the 
costs and returns to adult literacy progranwes, there have been a number of 
studies that have estimated rates of return to prtroary levels of schooling. The 
following discussion of some of these studies, their conclusions, should pro- 
vide a useful set of examples of how cost-benefit analysis has been actually used* 
In discussing and Interpreting the results of these studies, we will not dwell on 
those theoretical aspects of the analysis that have already been discussed. 

Nalla Oounden, in his recent study of rates of return to education In India, 
(26), calculated x^tes of return to levels of education from literacy through 
college. The earnings data were calculated on the basis of a sample survey of 
urban Income and savings. '11 conclusions, of course, are rather tentative, 
given th*e data limitations. Nevertheless, the findings are Interesting and 
appear to suggest several general policy recommendations. 



The follcwlng internal rates of return on Investments In schooling were 
reported, (26, p. 35?). 



Marglml Rate^ to iCnorenent of Schooling 



Literate over Illiterate ^5-93^ 

Priri»ry over literate »7.0 

Middle over Primary 11,8 

Matriculate c/er Middle ^0.2 

Bachelor over matriculation 7,0 

Q:\gln6erlng degree over matriculate 9.8 

Engineering degreo over Bachelor 9.7 



A verage Rates Relative to Illiteracy 



Literacy 

Primary 

Middle 

Matriculate 

Bachelor 

l^lneerlng 



15.7 

12.1 

8.9 

9.6 



From these, Kalla Oounden makes several reasonable Inferences. First, the 
high relative marginal and average rate of return to literacy and primary eiuoa- 
tion ^ggest that more of India's education expenditures should be allocated to 
the lower levels of education* India's partloijilar stage of development seems to 
be creating great demands and, therefore, high rates of return for the fundamen- 
tal skills associated with literacy and primary education rather than those 
associated with nigh level training. In addition, Katli. Oounden rK»tes that the 
higher rate of return for primary education over literacy alone implies that 
dropouts are not economically as pk^oduotlve as competitors. 



Using Harberger's estimates of the return to physical capital In India of 
17.2 to 26.1 per cent and his own estimates of the returns to Investronts In 
e^catlon of from 7.0 to ^7 per cent, he concludes that India night do better 
to devote scarce capital funds to physical capital as opposed to education. All 
these conclusions are based on the direct returns of investments In physical 
_ y^l and human capital and possible external effects of either type of invest- 
fc KJ C re not estlts\ted, Tn addition, no possible positive Income distribution 
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effects of one investment versus the other Is consideredi Of course, one can 
always assume that the best Investment should be takei. und Income redistributed 
by taxes and subsidies, but institutional arrangements may not pennit this. In 
any case, the analysis cf this data d^nonsti^tes the type of Information that 
can be gained frc« this type of study. 

The fact that the return to capital is higher than the return to investment 
in education Is consistent with Harberger*s results, This, also, indicat^es 

the problem with oorrowing results from one country to determine policy in another 
because these results are opposite to those reached from studies in the United 
States. 

Another study by Camoy, (7), compares internal rates in vi*rlous Latin 
American countries. One interesting finding in Camoy paper, (7# P. ^62) is 
that earnings forgone exceed institutional costs as early oa the fourth year of 
primary school, and account for about 60 per cent of th^ total expenditure on 
schooling fro© xhen through university training. This highlights the importance 
of taking account of forgone earnings in calculating returns to investments in 
education. Camoy finds that private and sooial rates of return In Mexico, Chile, 
Colombia and v^/jezuela are all rather high, and that, In general, these rates are 
even higher tiian the high rate of return on pliyalcal capital In these countries. 
The lowest rate of return reported by Camoy was a rate of return for univer- 
sity training in Cliila, and the highest was about ^0^ for cm to six years of 
schooling in Venezuela* 

One interesting conclusion that the e^ithor of this study reaches is that 
bottlenecks occur at the later primary grades and higher levels during periods 
of rapid economic ep^ewth. He cites the hlgli rates of return to prliDary and 
university eduoatlon in Mexico (>8^ and respeotlvely) ind Venezuela (approxi- 
mately and respectively) relative to secondary rates in those countries 
(apaxvxlmately 12^ and 14^ in Mexico and 17?( in Vonezutla). These countries 
K. ". ixperienoing rather rapid growth during the perdod. CXIle and CclomMa with 
growth rates had returiiS of and 203t respectively fnr priaary education 
and and 1936 respectively foi> university work. Vnile these uonoluiuions, as 
the author notes, are rather tenuous on the basis of such "onide" data, they do 
seem to support this rather interesting hypothesis. 

Camoy concludes ttiat a high rate of investfl»ont in education must accompany 
a high rate of investment in physical capital to generate economic growth. Of 
course, he notes that here are other benefits from investments in educatlex). In 
acMition, unlike Nalla Qouriden's conclusions in India, he suggests that the . . 
g»^?wth rate might have ^een even higlier in Mexico and Venezuela if thex^ had 
*een greater investments in education. 

The above tvfo studies demonstrate hew rates of return on inveatfiKmts in 
education are used to make polioy suggestions concerning pi'ioritles for invest- 
ments in different types of education, snl priorities between education and 
phyeioal capital in various countries. A large number of other studies {2, 3, 

12, 13, 14, 19) have been done In the United States and elsewhere. Unfortunately 
the quality of the data is poor for most countries outside the United States arid 
one must take care in Interpreting results. Even in the United States, the data 
could be improved greatly* 

VOkile internal rate of return estimates may be equivalent to present valus 
calxAilations for the two previous studies, they hide the magnitudes of costa and 
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benefits* Although In many of the studies cited, costs and benefit streams wore 
given, if net present values, Nevertheless, in many studies total costs and 
benefits are given, and often the question is not directed at rather gross rates 
of return in education and other capital, but to the evalu\t«.on of one specific 
project. We will look at Burton Weisbrod's wjrk, (35)# on preventing high school 
dropouts as a case in point. 

The following ’ a summary of his estlroatas of cost and beiiSflts per high 
school dropout prevented in a St. Lcuis programme, ( 35 # P* 1*^)* In this case 
a indicated an unineasure quantity that enter positively, a * indicates an 
umeasured quantity that enters negatively, and a ^ indicates an uno^easured 
quantity that is not cosanensurable with the preceding costs and benefits. 



Direct Preventiwi Cost per case $5,815 

AddltlaiaT Instruction Costa 725 

Total Costs 

Direct Benefits per case 

Increased Present Value of Lifetime Income $2,750 

Minus Adjustment for Koneduoatlonsl factors * $2,750 

Iraprovod Self-Esteem ♦ 

External Benefits 

Iroreased Productivity of Other Resources + 

Increased Sooiul and Political Consciouertess and 
Participation + 

Dedreased Social Coats (^*g. of crime, etc.) 

Decreased Social Costs . Adminlsteidng Transfer- Payment 
Prograiomes (e.g. of ixibllo asalstance) 4 

Intergenerational Benefits 4 

Total Cost not covered by neasured benefits $3#800 

Distributional Effects ^ 



The important faot to be noted in this study is that, given the discount 
rate of five per centj the expected measured benefits of the programme are not 
greater than the expected measured costs. Therefore, While the analysis may help 
the decision-maker de<ilde whether to undertake the project or not, it is the 
dcoision-seker vJ o nar:;; determine the weights to be given to the curr^tly un- 
meacured coets aiid benxfite. Tlve Kerits cf indicating the unmeasured costs and 
benefits are that U.e In^iri^xi can be made as to the value of investing more 
titse ai\d effort to measi :re tne unknown benefits. The cost of gaining the addi- 
tional information vay V.e no high that it is not worth obtaining. Of course. 

Just knowing the nature of thi unmeasured costs and benefits may lead other 
researchers to find wayn to obtain adequate tneaeures . (0 

Summary and conclusions 

Wo have shown tjiat .t.vre are a large number of benefits and costs associated 
with ar.y type of adult l^i.^.*^oy programme, and that coet-benefit analysis le a 

(0 TTiVre are a number of studies that report results In thl 6 manner in both 

evaXitatlons of individual projects and In estimates of broad social benefits. 
For example stet 16 , t 8 , 2>, >0, 35i ^ 5^* 
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practical way of deternining the contriUition that the programme might make to 
the total value of conminption in the society. Indeed, the ezaaples of the use 
of cost^benefit analysis to evaluate education prograinDes have shown that impor- 
tant policy recomniendations may be ina,de on the basis of the results of cost- 
benefit analysis. In addition, tho example provided by Weisbrod*s work on pre- 
venting hi^ school dropouts reminds us that the quantifiable costs and benefits 
may not provide encAigh information to detemine the value of the programrae. 
Incomplete information like the above, and vhe fact that society tmy wish to 
achieve other goals through projects, suggests that cost-benefit analysis will 
not relieve society's decision-taakers of their responsibility of Implementing 
the goals of society. Cost-benefit analysis, however, Is a usef*jl tool to the 
decision- maker In meeting his responsibilities. 

It seems clear that adult literacy programmes can be evalui-ted on the basis 
of cost-benefit analysis. To the extent that the programmes are not so large as 
to ange market prices, and to the extent that market values provide reasonable 
esx^mates of costs and benefits, the evaluation Siinuld allow one to have an idea 
of the contribution of the prograiane to social welfare. In general, the data 
needed to evaluate an adult literacy progranine can be found In the iaticx^al 
census data or can be obtained by sample survey techniques. As we indicated 
earlier, all this is not likely to allow us to detenaine the absolute optimal 
allocation of resources in the society. Nevertheless, oost-bonefit analysis in 
riiult literacy prograrmes should allow us to make more rational choices in the 
allocation of our expenditures on education. 
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